In this study, the dependence of crystal structure on substrate temperature Ts and the effect of additional elements such as Ta, Ge, Si and Co in the Cr underlayer of CoCrTa/Cr-M bilayered films have been investigated. Specimen films were prepared at the Argon gas pressure PAr as low as 0
INTRODUCTION
CoCr alloy are very famous for perpendicular magnetic recording media, it can also be applied for longitudinal media with Cr underlayer [I] . As the in-plane coercivity of CoCr/Cr films are lower than th at 0 f re qui red v a I u e for Ion g it u din a I media additional third elements in CoCr layer was investigated [2] , [3] . It has been proposed that CoNiCr or CoPtCr alloy on Cr or CrV underlayer have relatively high coercivity.
In this study, the dependence of crystal orientation on additioI1ltI element in er underlayer of CoCrTa/Cr-M(M: Ta, Ge, Si, Co) bilayered film-and measurement of He of these films were investigated.
EXPERIMENTAL PROCEDURE
Specimen films were prepared by using FTS apparatus for bilayered films as shown in Figure 1 . The discharge plasma can be confined between two facing targets by magnetic field which applied perpendicularly to the target and the substrate holder is placed outside the plasma, therefore the growing films are not exposed to the plasma and sputtered particles are deposited at low working gas pressure with high energy for crystalline. By using this system, dense, column less and high crystallinity films with very flat surface can be prepared. The applied magnetic field were about 230 gauss at the middle point of facing targets and then the distance between the targets were 170 mm.
The composition of underlayer were controlled by adjusting the number and size of addition element chips inserted into grooves of Cr target plane. Specimen films were deposited on 7059 glass slide substrate after ~he chamber was evacuated below 5X 10-Torr. The substrate temperature Ts were changed in the range of 20 to 300 t and input power were about 500 W. The CoCrTa magnetic layer thickness was fixed at 500 A and Cr-M underlayer thickness were ranged 500 to 1500 )\. The crystal structure and magnetic properties of films were checked by a x-ray diffractometer with Cu-K04 radiation -and a vibrating sample magnetometer, respectively.
RESUL T AND DISCUSSION
Crystal Orientation of CoCrTa/Cr bilayer The intensity of CO hcp (002) phase of CoCrTa films were decreased drastically at Ts of above 200 t (Figure 2(b) ). The crystallinity of Co-alloy film seems to be deteriorated thermally in these temperature region. In the case of the bilayered film of these layers, as shown The change of lattice spacing of Crbcc(110) phase on substrate temperature Ts. The coercivity of CoCrTa magnetic layer also depended on underlayer orientation and these orientation seems to be possible to control by substituting Cr underlayer with additionlllelements.
